Immunohistochemical analysis of phosphorylated mammalian target of rapamycin and its downstream signaling components in invasive breast cancer.
The present study aimed to investigate whether the mammalian target of rapamycin (mTOR) signaling pathway is activated in invasive breast cancer. The expression levels of phosphorylated (p)‑mTOR at ser2448 were detected, as well as the expression levels of its downstream signaling molecules: Eukaryotic translation initiation factor 4E‑binding protein 1 (4E‑BP1), and p70 ribosomal protein S6 kinase 1 (S6K1). The correlation between p‑mTOR, p‑4E‑BP1, p‑S6K1, and the clinicopathological parameters of breast cancer were also determined. p‑mTOR, p‑4E‑BP1 and p‑S6K1 expression was detected in 285 breast cancer tumor samples and adjacent normal tissue samples using immunohistochemistry. The expression levels and the location of the proteins were analyzed and compared in the various tissue samples. Multivariate Cox regression was used to analyze the clinicopathological factors and prognosis associated with the tissue samples. The disease‑free survival rate was examined using survival analyses and Log‑rank tests. The results of the present study indicated that the expression levels of p‑mTOR, p‑4E‑BP1, and p‑S6K1 were significantly higher in breast cancer tissue, as compared with normal tissue (P<0.01). p‑mTOR was predominantly expressed in the cytoplasm, whereas p‑4E‑BP1 and p‑S6K1 were predominantly co‑expressed in the cytoplasm and the nucleus. In addition, p‑4E‑BP1 and p‑S6K1 were more likely to be expressed in the cytoplasm in breast cancer tissue samples, as compared with normal tissue samples (P<0.001). Positive p‑mTOR was not significantly correlated with positive p‑4E‑BP1 and p‑S6K1 expression. The survival analyses of the patients with positive p‑mTOR, p‑4E‑BP1, and p‑S6K1 tissue samples were not significantly different from those of the patients with negative tissue samples (P>0.05). Thus suggesting that these markers are not adequate risk factors for disease free survival (P>0.05). In conclusion, the results of the present study suggested that p‑mTOR, p‑4E‑BP1, and p‑S6K1 are activated in invasive breast cancer. In addition, the exclusive expression of p‑4E‑BP1 and p‑S6K1 in the cytoplasm may be characteristic of progressive breast cancer. However, p‑mTOR, p‑4E‑BP1, and p‑S6K1 are not prognostic factors for breast cancer.